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RESIN AND ROSIN EMULSIONS

This invention relates to self-emulsifying resin or

rosin compositions and their preparation. The resin or

rosin composition can be used as a tackifier resin ^ for

5 example in conjunction with a polymer latex, as adhesives.

It is common to include tackifiers when formulating

an adhesive composition among other things to increase the

tack of the binder- The tack of an adhesive enables it to

form an immediate bond between contacted surfaces when they

10 are brought together.

Tackifier resins can be divided mainly into two

groups, rosin and derivatives thereof and hydrocarbon

resins. In aqueous based adhesives, usually the rosin and

resin are prepared in the form of a solvent based solution

15 or in the form of an aqueous emulsion and then combined

with a polymer latex.

Rosin and resin emulsions have previously been made

by first melting the resin or rosin, then adding an emul-

sifying system and water to form an emulsion, in which the

20 rosin/resin is the dispersed phase and water, the* con-

tinuous phase. Storage of the rosin/resin component at

elevated temperature, for example 130** can result in

degradation, and if an aqueous solution of an emulsifier is

incorporated as well into the rosin/resin the further

25 degradation will occur, if the rosin has been allowed to

cool, and then reheated, due to the loss by evaporation of

water

.

After storage and any necessary reheating, the

composition is combined with water to form a water-in-oil

30 emulsion. Addition of more water is necessary to bring

about inversion of this emulsion, to form an oil-in-water

emulsion which, if desired, can be subsequently combined

with a polymer latex to form an adhesive in which the rosin

or resin component acts as a tackifier. Examples of the

35 emulsifiers used in these compositions are surfactant

materials, such as e.g. ethoxylated sulphur derivatives or

salts thereof.

The method of preparation of these emulsions is
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lengthy with first making the water in oil emulsion and

then the final oil in water emulsion. It is also a disad-

vantage from an economical point of view to send an -emul-

sion, containing a lot of water, from the producer to the

5 user of the rosin or resin tackifier.

It is accordingly an object of the present invention

to obtain a resin or rosin composition which is stable at

storage at an increased temperature.

It is further an object of the invention to obtain a

10 resin or rosin composition with a much simpler method of

preparation

.

It is further an object of the present invention to

obtain a resin or rosin composition which is more easy to

handle during transportation,

15 The objects of the invention are achieved by a

process, as claimed in the claims, in which a self-emul-

sifying resin or rosin composition is prepared. The self-

emulsifying composition comprises as a main component

rosin, or a derivative thereof, or a hydrocarbon resin

20 based on C5 to Cg hydrocarbons, or a mixture of these. It

further comprises a reaction product of an ethoxylated

phosphorus containing surface active compound and a base.

It was surprisingly found that a stable and self-

emulsifying resin or rosin composition can be produced if

25 the mentioned emulsifier and a base are formed into a pre-

mix, in which they are allowed to r-eact and which is

subsequently dispersed into the molten resin or rosin. The

resulting composition is self-emulsifying in that it can- be

combined with a polymer latex to form an adhesive comp-

30 osition.

The present invention accordingly provides a method

of forming a composition containing a resin or rosin, an

emulsifier and a base, the method comprising first combi-

ning the emulsifier and the base, allowing them to inter-

35 act, then dispersing the resulting mixture into the pre-

melted resin or rosin.

The invention also provides . a composition made by

this method

.
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The product composition formed is a stable solid

which can be stored at or above room temperature for

prolonged periods and which, after re-melting if necessary^

disperses upon simple admixture with a polymer latex, to

5 form an adhesive.

The rosin used in the invention can, in general,

include any form of rosin or rosin derivative.

Another class of resins which can be used in this

invention is that consisting of hydrocarbon resins based on

10 Cs to Cg hydrocarbons.

Rosin is a solid resinous material which occurs

naturally in the oleoresin of pine trees. It is obtained
from one of three main sources, namely the oleoresin
exudate of living pine trees, the oleoresin contained in

15 the aged stumps of pine trees and the tall oil produced as

a by-product in the kraft paper industry. In addition to^

cyclic terpene carboxylic acids, rosins also includes a

small amount of non-acidic components.

A major constituent of rosin is abietic acid, which

20 is a tricyclic doubly-unsaturated mono-carboxylic acid.

Abietic acid undergoes Diels-Alder addition reactions with

dienophiles. Rosin may therefore be reacted with dienophi-

lic carboxylic acids and their derivatives, such as malelc
acid, acrylic acid, maleic anhydride and fumaric acid, and

25 so forms tertracyclic polycarboxylic acids. This reaction

between rosin and dienophiles is commonly termed "forti-

fication" and the reaction product is commonly termed a

"fortified" rosin. Fortified rosin dispersions are used as

sizing compositions in the paper sizing industry. Comp-

30 ositions according to the present invention may be based

upon rosin, a fortified rosin or a mixture of the two. It

is also possible to employ fortified rosins which have been

treated with formaldehyde in order to enhance their sta-

bility. Esterified or disproportionated rosins may also be

35 used in the compositions of this invention. Esterified

rosins are rosins which have been reacted with an alcohol,

preferably a polyol such as glycerol, triethylene glycol

or pentaerythritol . Disproportionated rosins are rosins
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which have been treated by a catalytic process in order to

improve their stability to oxidation- Hydrogenated rosins

may also be used, again to give improved stability to

oxidation, as may ester derivatives of fortified, dis-

5 proportionated and hydrogenated rosins

.

The preferred rosins for use in the composition of

this invention are stabilized rosins, stabilized rosin

derivatives, however non stabilized foms can be used.

Another preferred feature of the invention lies in the use

10 of acrylic-modified rosins. Rosins and rosin derivatives

which have been reacted with phenolic resins, e.g. phenol-

formaldehyde resins, are also suitable. The softening point

range of any of the types of rosin, rosin derivativ-e,

hydrocarbon resin used would be from 0*C to 160 'C.

15 Mixtures of any of the resins, rosins and rosin

derivatives mentioned above may be used in the compositions

of this invention.

Another optional feature is the use of rosin disper-

sions in the form of a soap, which may be formed in situ by

20 the neutralization of part of the total acidity of the

rosin, using either an organic or inorganic base. Prefer-,

ably, such procedures involve the neutralization of amount

in the range from 1% to 10% and, more preferably, from 3%

to 6% of the total acidity of the rosin acids. This proce-

25 dure does not result in the formation of a water-soluble

rosin or rosin derivative but rather in the convention of a

proportion of the resin or rosin derivative into the soap

which then acts to form an aqueous dispersion of the rosin

or rosin derivative which would otherwise neither dissolve

30 nor disperse in water.

In this specification the term "rosin" is to be

construed to include all the types of rosins and rosin

derivatives, including those mentioned above, and all

mixtures thereof.

35 The phosphorous containing surface active compound

used to produce the self-emulsifying composition Ls an

organic phosphate ester having the general formulae:
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RO (CH2CH2O )n—P—OH

I

5 OH
or

O

II

RO ( CH2CH2O )n— —OH

10
I

RO{CH2CH20)n

and mixtures thereof

wherein R represents an alkyl, an alkyl phenol, alkenyl or

15 alkaryl group comprising from 5 to 20 carbon atoms and n

has a value of from 5 to 20 . It is preferred to use a

phosphate ester in which R is nonyl phenyl and n having a

value of from 7 to 14^ most preferably with n having a

value of 9.5. The phosphate esters are liquids and are used

20 as such and not in the form of a water solution which is

often normal with other surface active compounds.

The base used for forming a reaction product with the

phosphate esters is a nitrogen containing base such as

alkanol amines e.g. mono, di or tri ethanolamine, diamine

25 ethanol, morpholine or ammonia.

It is important to combine the phosphate ester and

the base prior to addition of these components to the

resin/rosin. If the phosphate ester and the base are added

separately to the rosin a stable self-emulsifying resin/ro-

30 sin with the above mentioned advantages will not be ob-

tained. The base is added to the liquid phosphate ester

and the components are allowed to interact and then the

resulted liquid mixture is added to the resin/rosin. The

resulted liquid mixture being a hundred per cent liquid and

35 not in the form of a water solution. Thus, when added to

the hot melted rosin there is no water being evaporated.

The resultant resin/rosin, emulsifier mixture can be stored

at or above room temperature for prolonged periods. The
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mixture can be used as such in a polymer latex • It is not
necessary to first form an oil in water dispersion, but it

is possible to directly disperse the polymer latex in the

resin/rosin composition.

5 Advantageously, composition according to the inven-

tion also contain a protective colloid^ for example casein,

in addition to the emulsifier already mentioned.

The resin or rosin content of the resin/rosin-emul-

sifier-base compositions of the present invention is

10 preferably from 75 to 98% by weight, more pr-eferably 87 to

95% by weight, of the composition.

The concentration of the reaction product of phos-

phate ester and base is in the range of 2 to 20 parts by

weight per 100 g of resin/rosin, preferably within the

15 range of 4 to 15 parts by weight per 100 g of resin/rosin.

Of the total composition the phosphate ester content
is preferably from 1 to 15% by weight, more preferably 3 to

8% by weight, and the base is preferably present in an

amount of from 1 to 10% by weight, more preferably 2 to 5%

20 by weight, of the composition.

Compositions according to the invention can also hiave

improved thermal stability, up to ISO* for exanple, com-
pared with* the known resin/rosin-emulsifier compositions,

as mentioned above. The compositions can accordingly be

25 readily transportable, since they will normally be solids.

The dispersion formed with the latex can have a relatively

high solids content and so also can be transported readily.

Although nor necessary because of their self-emul-

sifying properties, compositions according to the invention

30 can, if desired, be formed into adhesives by first combin-

ing them with water to form an oil-in-water emulsion and

then combining this with a polymer latex to form the

adhesive. Formation of the adhesive is thus simplified even

when this procedure is followed.

35 The self-emulsifying resin or rosin composition

according to the invention can be used as a tackifier

composition in combination with a polymer latex as ad-

hesives, for example as pressure sensitive adhesives and
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flooring adhesives. The polymer latex used can be based on
a lot of different polymers such as acrylic polymers,
styrene-butadiene rubbers, ethylene-vinyl acetate and
polyvinyl acetate and polychloroprene . The amount of

5 tackifier used when formulating the adhesive composition
is different for different polymers and different use. The
following values can be mentioned: The adhesive composition
comprises 40 - 90 parts by weight of a polymer latest and 60
- 10 per cent by weight of the self-enujlsifying resin or

10 rosin composition.

The invention will now be described further by way of
the following examples, in which all parts are by weight.

EXAMPLE 1 (COMPARISON)

15 100 parts of disproportionate rosin was melted by
heating to lOO'C. To the molten rosin, 8 parts of a nonyl-
phenylethoxylated phosphate ester surfactant was added,
followed by 2.5 parts of triethanolamine . Addition of 100
parts of water batchwise resulted in initial formation of

20 water-in-oil emulsion and subsequent inversion into an oil-
in-water emulsion. 100 parts of the inverted emulsion was
combined with 100 parts of a styrene butadiene rubber latex
to give a pressure-sensitive adhesive.

25 EXAMPLE 2

The same amounts of the same rosin, surfactant and
base as in Example 1 were used but the surfactant and
triethanolamine were first mixed together before being
added to the molten rosin,

30

EXAMPLE 3

The procedure of Example 2 .was followed with a

stabilized rosin ester replacing the disproportionate
rosin.

35

EXAMPLE 4

100 parts of water were added to 11-0.5 parts of the
compositions of Example 2 and 3 to produce oil-in-water
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emulsions directly*

EXAMPLE 5

100 parts of a styrene butadiene rubber latex were

5 added to 100-5 parts of the compositions of Example 2 and 3

to produce pressure-sensitive adhesives directly

•

EXAMPLE 6

The procedure of Example S was followed with an

10 acrylic latex replacing the styrene butadiene rubber latex.

EXAMPLE 7

The thermal stabilities of the rosin-emulsifier-base

composition of Example 1 and that of Example 2 were tested

15 by heating the respective compositions to the following

temperatures. The compositions were fovmd to be thermally

stable over the time periods shown below.

Temperature Example 1 Example 2

20 ("C)

130 \instable > 5 hours

140 < 1 hour > 5 hours

150 \instable 2 hours

25 EXAMPLE 8

The following were mixed and allowed to react

water 17.5 parts

triethanolamine rosin soap (75%) 4 parts

30 surfactant 3 parts

triethanolamine ^ parts

casein 1-5 parts

before being heated to 30 and added to 100 parts of Burez

35 301 rosin which had been preheated to 100 •C. The resulting

emulsion was blended with sufficient water to give a solids

content of 50%.



"WO92/017S0 PCr/SE91/00483

9

EXAMPLE 9

The following were mixed and allowed to react

surfactant 3 parts

5 triethanolamine 3 parts

before being heated to 30^*0 and added to 100 parts of Burez

301 rosin which had been preheated to 100 ^C. The resulting

emulsion was combined with the following mixture

10

water 19 . 5 parts

triethanolamine rosin soap (75%) 4 parts

casein 1.5 parts

15 and further water added to give a solids content of 50%.

EXAMPLE 10

An initial rosin-surfactant-base mixture was formed

as in Example 9 . This emulsion was then combined with the

20 following mixture

water 14.5 parts

triethanolamine 1.0 parts

casein l.S parts

25

and further water added to give a solids content of 50%.

The final emulsions of Example 8, 9 and 10 were each

blended with a styrene butadiene or acrylic rubber latex to

provide an adhesive.

30 The surfactant used in each of Example 8, 9 and 10

was a nonylphenylethoxylated phosphate ester ^ as in Example

1 to 6.
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Claims

1. A self-emulsifying resin or rosin composition,

characterized in that it comprises as a main component

rosin, or . a derivative thereof, or a hydrocarbon resin

5 based on C5 to C9 hydrocarbons, or a mixture of these, and

that it further comprises a reaction product of an ethoxy-

lated phosphorus containing surface active compound and a

base

.

2. A composition according to claim 1, characterized.

10 in that the phosphorous containing surface active compoxind

is ah organic phosphate ester having the general formulae:

O

II

RO(CH2CH20)n

—

^ OH

I

OH

O

II

RO<<:H2C2i20 )n

—

^ OH

1

RO(CH2CH20)n

25 and mixtures thereof

wherein R represents an alkyl, an alkyl phenol, alkenyl or

alkaryl group comprising from S to 20 carbon atoms and n

has a value of from 5 to 20. .

3. A composition according to claim 1, characterized

30 in that the base is a nitrogen containing base such as

- alkanol amines e^g. mono, di or tri ethanolamine, diamino

ethanol, morpholine or anunonia.

4. A composition according to claim 1, characterized

in that the main component is rosin and/or a derivative

35 thereof

•

A composition according to any of the preceding

claims, characterized in that it comprises from 80 to 98

per cent by weight of the main component and from 2 to 20

15

or

20
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per cent by weight of the reaction product, based on the
composition,

6. A composition according to any of the preceding
claims, characterized in that it further comprises a

5 . protective colloid.

7
. A process for the preparation of a self-emulsify-

ing resin or rosin composition, characterized in that an
ethoxylated phosphorus containing surface active compound
and a base are first reacted and the obtained reaction

10 product is then dispersed into the pre-melted main com-
ponent which is rosin, or a derivative thereof, or a
hydrocarbon resin based on €5 to Cg hydrocarbons , or a
mixture of these.

8. Use of a self-emulsifying resin or rosin composi-
15 tion, which comprises as a main component rosin, or a

derivative thereof, or a hydrocarbon resin based on C5 to
C9 hydrocarbons, or a mixture of these, and which further
comprises a reaction product between an ethoxylated
phosphorus containing surface active compound and a base,

20 as a tackifier composition for adhesives.

9. Use according to claim 7, whereby the composition
is combined with a polymer latex.

10. Use according to claim 9, whereby the composition
is first emulsified in water before incorporation in the

25 latex to form an adhesive.

11. Adhesive composition, characterized in that it
comprises 40 to 90 parts by weight of a polymer latex and
60 to 10 parts by weight of a self-emulsifying resin or
rosin composition, which comprises as a main component

30 rosin, or a derivative thereof, or a hydrocarbon resin
based on C5 to Cg hydrocarbons, or a mixture of these, and
which further comprises a reaction product of an ethoxy-
lated phosphorus containing surface active compound and a base.
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